Impaired nitric oxide-dependent responses and their recovery in hypertensive pulmonary arteries of rats.
To study the changes of endothelium-dependent and -independent relaxation in structurally remodeled pulmonary arteries with hypoxic pulmonary hypertension and their reversibility during recovery in room air, rats were exposed to hypobaric hypoxia (air at 380 mmHg) for 10 days and then allowed to recover in room air for 3, 14, 28, or 56 days. Relaxation by acetylcholine, sodium nitroprusside (SNP), and isoproterenol was depressed in large- and small-conduit pulmonary arterial rings from rats exposed to 10 days of hypoxia. The relaxant response to isoproterenol and SNP was normalized completely after 3 and 28 days of recovery, respectively. The relaxation by acetylcholine was still impaired at high concentrations after 56 days. A cyclooxygenase inhibitor, indomethacin, enhanced relaxation by acetylcholine of rings from experimental rats but not from control rats. Endothelium-denuded rings showed no difference in the response to acetylcholine between control and experimental rats. In conclusion, the impaired response to acetylcholine may be related to acetylcholine-induced, cyclooxygenase-dependent production of a vasoconstrictor by endothelial cells and to depressed smooth muscle response to nitric oxide (NO). During recovery, the NO-induced guanosine 3',5'-cyclic monophosphate-dependent dilation returned to normal. However, the release of cyclooxygenase-dependent production of a vasoconstrictor may persist even after 56 days of recovery.